This resident physician-led quality improvement project was conducted with aims to improve the health of youth prescribed atypical antipsychotic medications by increasing physician monitoring for metabolic side effects, while simultaneously educating trainees in quality improvement methodology.
Problem
Atypical antipsychotic medication use in children is rapidly increasing in the United States, despite significant potential side effects, with long-term health implications. [1, 2] According to the hyperglycemia, and type-2 diabetes mellitus. [2] Children and adolescents exposed to these cardiometabolic side effects from atypical antipsychotics are at risk for negative health outcomes both as youth and adults.
Given the seriousness of side effects associated with these medications, guidelines have been introduced to assist with monitoring and treatment of side effects. In general, these guidelines recommend monitoring of fasting lipids and glucose, height, weight, blood pressure, and waist circumference. Despite the establishment of these guidelines, recommendations are often not translated into clinical practice and little research exists regarding ways to improve metabolic screening rates. Systematic monitoring of atypical antipsychotic medication cardiometabolic side effects is an important skill to begin adopting during residency training to prevent negative health outcomes in patients.
Background
Individuals treated with atypical antipsychotic medications during critical periods of development may experience long-lasting negative health effects. [3] Some children remain on antipsychotic medications for extended periods of time, thus increasing exposure to these medications during critical periods of development. As children, those who are overweight have increased rates of metabolic syndrome [4] and type 2 diabetes. [5] Another study reported children who are overweight have increased rates of carotid intimal media thickening, which is a risk factor for having a cerebrovascular accident. [6] In addition to having negative health outcomes as children, Juonala et al (2005) [7] revealed obesity, high LDL, and low HDL in children are associated with decreased carotid artery elasticity in adulthood; decreased carotid artery elasticity is also a risk factor for having a cerebrovascular accident. A prospective cohort study of 2,195 children followed for 21 years in
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Finland demonstrated childhood obesity, high triglycerides, high insulin, and high CRP are risk factors for adult metabolic syndrome. [8] It is important for residents to feel empowered to undertake quality improvement (QI) endeavors, such as improving side effect monitoring of medications in order to improve clinical care provided to their patients. Quality improvement was included as a required core competency in systems-based care education by the United States Accreditation Council for Graduate Medical Education (ACGME) in July 2011 [9, 10] ; however, there is little guidance on how best to integrate these ACGME guidelines within resident training. Furthermore, there are few examples as to how best to integrate resident physician-led QI programs into health systems managed by permanent staff. We describe an example of a QI project undertaken by child psychiatry residents within an outpatient clinical setting to address metabolic side effects related to atypical antipsychotic medications in children and adolescents.
Baseline measurement
This QI project occurred within two child psychiatry outpatient clinics at a large academic medical center in the United States. [14] as CAMESA guidelines do not provide a formal recommendation beyond year one. After completion of the first year on an antipsychotic medication, it is recommended monitoring of metabolic parameters occur every six months, with more frequent monitoring as clinically indicated. [14] Based on the aim of this project to improve compliance with guidelines, several metrics were identified by the resident project leader and faculty mentor, including both outcome and process metrics. Residents then engaged in a discussion about these metrics and selected the ones to be used for this QI effort. Metrics The plan, do, study, act (PDSA) framework guided the development of this resident-led QI project. [11] This project used a participatory process with the clinic residents and faculty to set the goals and targets for improvement. Following an educational session on monitoring guidelines for antipsychotics in children, the residents determined that the aim of the project would be to obtain 80% compliance with recommended metabolic monitoring rates of atypical antipsychotic medications by June 2014. Although the residents recognized that this goal might be ambitious, they felt that given the potential long-term implications of these side effects, a high standard for compliance was an important goal.
Strategy
The resident project leader and faculty mentor developed a causal factors analysis based on feedback from clinic discussions with residents and clinic faculty, which revealed several potential contributors to low atypical antipsychotic medication monitoring rates (figure 1). These included environmental factors, poor access to materials to assist with monitoring, and human factors such as motivational and skills/knowledge factors. Residents are required to obtain vitals for their patients in outpatient clinics, as the clinics do not employ staff or utilize volunteers to obtain vitals. Residents expressed that it was difficult for them to obtain vitals, conduct the appointment, and present the patient to the attending physician within a 30 minute follow up appointment. Given health system financial constraints, residents are required to collect vital signs and maintain 30 minute follow up appointment times; thus, this was not determined to be an easy change to focus on for initial improvement of antipsychotic monitoring rates.
Residents also expressed frustration with the fact that at times when they ordered labs for their patients, their patients did not present to the laboratory to have their labs drawn. The group discussed this may be due to several issues, including that the laboratory is located in another building. Additionally, patients often do not return to complete fasting labs. Several issues may impact whether a child returns for a laboratory draw, such as their parents' ability to take time off work, transportation difficulties, or child care issues for other children in the family. Given the complexity of these issues, this was not determined to be a straightforward change to focus on for initial improvement in monitoring rates.
Putative causal factors analysis also revealed residents lacked convenient access to medical equipment in order to monitor for side effects to atypical antipsychotic medications. Specifically, residents stated they had scales that were placed directly on carpet, thus rendering readings from the scale inaccurate measures of weight.
They also reported having pediatric-size blood pressure cuffs in their offices and stated they also required adult-size blood pressure cuffs for blood pressure monitoring of adolescent patients. The residents stated they did not use a standardized data collection instrument to monitor for side effects. Residents stated a standardized method of collecting data would make it easier to remember to monitor for side effects at the recommended intervals.
Potential benefits of building metabolic side effect monitoring parameters into the electronic health record (EHR) were enthusiastically discussed; however, discussion with technology staff revealed this would not be feasible for approximately one year given EHR systems updates. Given the fact that changes in materials are relatively straightforward changes to make, this was a focus of the QI endeavor. To address barriers related to materials factors, residents were provided with boards to place under scales in their offices so as to increase accuracy of measurement.
CAMESA atypical antipsychotic monitoring templates were also introduced. CAMESA guidelines for management of metabolic side effects were also discussed.
Results
Self-reported use of a standardized data collection instrument to track monitoring of patients increased from 0% at baseline to 70% The U.S. ACGME recently included QI as core competency in systems-based care education, [9, 10] 
Conclusion
Through introduction to QI concepts and participation in a QI project child psychiatry residents learned valuable concepts which may be utilized in various clinical situations to promote health. QI is an important part of the culture of graduate medical training in the Child and Adolescent Psychiatry Program, preparing trainees to critically look at their environments and to embrace the testing of small changes, with the aim to work towards improvements in patient health. Given the well-established side effects of atypical antipsychotic medications, it is crucial physicians-in-training comply with recommended monitoring guidelines and address any side effects as they arise. QI methodology may be used to address this problem and improve patient care. Through utilizing QI projects, the health of youth may be improved.
